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1 . Le present rapport d'examen preliminaire international, etabli par I'administaration chargee de I'examen preliminaire 
international, est transmis au deposant conformement a rarticle 36. 

2. Ce RAPPORT comprend 5 feuilles, y compris la presente feuille de couverture. 

□ II est accompagne d'ANNEXES, c'est-a-dire de feuilles de la description, des revendications ou des dessins qui 
ont ete modifiees et qui servent de base au present rapport ou de feuilles contenant des rectifications faites 
aupres de I'administration chargee de i'examen preliminaire international (voir la regie 70.16 et Instruction 607 
des Instructions administratives du PCT). 

Ces annexes comprennent feuilles. 



3. Le present rapport contient des indications et les pages correspondantes relatives aux points suivants : 

Base de Topinion 
Priorite 

Absence de formulation d'opinion quant a la nouveaute, I'activite inventive et la 
possibility d'application industrielle 
Absence d'unite de I'invention 

Declaration motivee selon la regie 66.2(a)(ii) quant a la nouveaute, I'activite inventive et la possible 
d'application industrielle; citations et explications & I'appui de cette declaration 

Certains documents cites 

lrr£gularites dans la demande Internationale 

Observations relatives a la demande internationale 
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El 
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□ 


VII 
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Demande Internationale n° 



PCT/EP 03/50886 



I. Base du rapport 

1 . En ce qui concerne les elements de la demande internationale (les feuilles de remplacement qui ont ete 
remises a 1'office r6cepteur en rdponse a une Invitation faite conform6ment a Particle 14 sont consid6r6es, dans 
le present rapport , comme "initialement dSposdes" et ne sont pas jointes en annexe au rapport puisqu'elles ne 
contiennent pas de modifications (r&gles 70. 16 et 70.17)) : 

Description, Pages 

1-9 version publiee 

Revendications, No. 

1-8 version publtee 

Dessins, Feuilles 

1/7-7/7 version publiee 

2. En ce qui concerne la langue, tous les elements indiques ci-dessus etaient a la disposition de I'administration 
ou lui ont ete remis dans la langue dans laquelle la demande internationale a ete deposee, sauf indication 
contraire donn§e sous ce point. 

Ces elements §taient a la disposition de ('administration ou lui ont ete remis dans la langue suivante: ,qui est: 

□ la langue d'une traduction remise aux fins de la recherche internationale (selon la rfegie 23.1 (b)). 

□ la langue de publication de la demande internationale (selon la rfegle 48.3(b)). 

□ la langue de la traduction remise aux fins de I'examen preliminaire internationale (selon la regie 55.2 ou 
55.3). 

3. En ce qui concerne les sequences de nucleotides ou d'acide aminesdivulguees dans la demande 
internationale (le cas Scheant), I'examen preliminaire internationale a ete effectue sur la base du listage des 
sequences : 

□ contenu dans la demande internationale, sous forme 6crite. 

□ d6pos§ avec la demande Internationale, sous forme dechiffrable par ordinateur. 

□ remis ulterieurement a I'administration, sous forme ecrite. 

□ remis ulterieurement k I'administration, sous forme dechiffrable par ordinateur. 

□ La d6claration, selon laquelle le listage des sequences par ecrit et fourni ulterieurement ne va pas au-del& 
de la divulgation faite dans la demande telle que deposee, a et§ foumie. 

□ La declaration, selon laquelle les informations enregistrees sous dechiffrable par ordinateur sont identiques 
k celles du listages des sequences Presente par Scrit, a £t§ fournie. 

4. Les modifications ont entrain§ I'annuiation : 

□ de la description, pages : 

□ des revendications, nos : 

□ des dessins, feuilles : 
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5 □ Le present rapport a ete formula abstraction falte (de certaines) des modifications, qui ont ete considerees 
comme allant au-del& de Texpos6 de ('invention tel qu'ii a ete depose, comme i! est indique ci-apres (rfegle 
70.2(c)) : 

(Toute feuille de remplacement comportant des modifications de cette nature doit etre indiqu£e au point 1 
et annexee au present rapport.) 

6. Observations complementaires, le cas 6cheant : 

V. Declaration motivee seion Particle 35(2) quant a la nouveaute, I'activite inventive et la possibility 
d application industrielle; citations et explications a lappui de cette declaration 

1. Declaration 

Nouveaute Oui: Revendications 1-8 

Non: Revendications 

Activite inventive Oui: Revendications 1-8 

Non: Revendications 

Possibilite duplication industrielle Oui: Revendications 1-8 

Non: Revendications 

2. Citations et explications 
voir feuille separee 
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Declaration motivee quant a la nouveaute, I'activite inventive et la possibilite 
^application industrielle; citations et explications a I'appui de cette declaration 



II est fait reference aux documents suivants: 

D1 • KUMAR P S A ET AL: "The spin-valve transistor" JOURNAL OF PHYSICS D 

(APPLIED PHYSICS), 21 NOV. 2000, IOP PUBLISHING, UK, vol. 33, no. 22, 21 

novembre 2000 (2000-1 1-21), pages 291 1-2920. 
D2- MONSMA D J ET AL: "PERPENDICULAR HOT ELECTRON SPIN-VALVE 

EFFECT IN A NEW MAGNETIC FIELD SENSOR: THE SPIN-VALVE 

TRANSITOR" PHYSICAL REVIEW LETTERS, NEW YORK.NY, US, vol. 74, no. 

26 26 juin 1995 (1995-06-26), pages 5260-5263 
D3- PATENT ABSTRACTS OF JAPAN vol. 2003, no. 02, 5 fevrier 2003 (2003-02- 

05) -& JP 2002 305335 A (TOSHIBA CORP), 1 8 octobre 2002 
D4- PATENT ABSTRACTS OF JAPAN vol. 2003, no. 03, 5 mai 2003 (2003-05-05) - 

& JP 2002 329902 A (MIURA HIDEMI), 1 5 novembre 2002 (2002-1 1 -1 5) 
D5- US-A-6 069 820 (KISHI TATSUYA ET AL) 30 mai 2000 (2000-05-30) 



Les documents D1 a D4 decrivent des transistors a vanne de spin, la base etant 
constitute de trois couchees de metal successives, la premiere couche et la trois.eme 
couche ferromagnetiques, la seconde couche n'etant pas ferromagnetique, Interface 
entre le collecteur et la base constituant une diode Schottky. 

Le document D5 decrit un transistor dans lequel le collecteur et I'emetteur sont separes de 
la base par une couche isolante mince. 

L'objet de la revendication 1 est done nouveau (article 33(2) PCT). 

Le probleme que la presente invention se propose de resoudre peut done etre considere 
comme d'obtenir un transistor a vanne de spin avec a la fois une forte intensite et un fort 
contraste du courant collecteur l c . Bien que Interface entre le collecteur et la base dans le 
transistor connu de D5 comprenne une couche isolante mince constituant une barnere » a 
effet tunnel, cette configuration connue conduit a des contrastes de courant l c plus fa.ble 
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entre configurations parallele et anti-parallele aimantations. 

En consequence, I'association des dispositives - elles memes avec plusieurs possible 
alternatives - ne soient pas evidentes. La solution de ce probleme proposee dans la 
revendication 1 de la presente demande est done consideree comme impliquant une 
activite inventive (article 33(3) PCT). 

Les revendications 2 a 8 dependent de la revendication 1 et satisfont done egalement, en 
tant que telles, aux conditions requises par le PCT en ce qui conceme la nouveaute et 
i'activite inventive. 

La revendication 1 comprend la caracteristique "la dite couche constituant une barriere a 
effet tunnel entre la base et ledit collecteur" qui est done considere comme indispensable 
a la realisation de ('invention. Par centre, a cause de la reference dans page 8, deux»eme 
paragraphe, "Le courant tunnel ne jouant aucun role dans le fonctionnement du trans.stor, 
il convient de le minimised, il apparaTt que cette caracteristique ne se fonde pas sur la 
description, Article 6 PCT. 
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1. This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



2. This REPORT consists of a total of , 



. sheets, including this cover sheet. 



□ This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have been 
amended and are the basis for this report and/or sheets containing rectifications made before this Authority (see Rule 
70.16 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of _ 



sheets. 



3. This report contains indications relating to the following items: 
Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability, 
citations and explanations supporting such statement 

Certain documents cited 
Certain defects in the international application 
Certain observations on the international application 



I 

m □ 
iv □ 

V 

VI □ 
vn □ 
vni □ 



Date of submission of the demand 

01 juillet 2004 (01.07.2004) 


Date of completion of this report 

07 April 2005 (07.04.2005) 


Name and mailing "address of the IPEA/EP 
Facsimile No. 


Authorized officer 
Telephone No. 
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1. With regard to the elements of the international application:* 
| | the international application as originally filed 
the description: 



Basis of the report 



1-9 



pages 
pages 



, as originally filed 
, filed with the demand 



, filed with the letter of 



the claims: 



1-8 



pages 
pages 



__» as originally filed 

, as amended (together with any statement under Article 19 

, filed with the demand 



..filed with the letter of 



the drawings: 
pages 



1/7-7/7 



_ , as originally filed 
, filed with the demand 



filed with the letter of 



I J the sequence listing part of the description: 



, as originally filed 

, filed with the demand 



m9 filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to mis Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

L] the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 
I | the language of publication of the international application (under Rule 48.3(b)). 

[_] the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

I | contained in the international application in written form. 

I I filed together with the international application in computer readable form. 

PI furnished subsequently to this Authority in written form. 

1 I furnished subsequently to this Authority in computer readable form 

| | The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 

international application as filed has been furnished. 
[ | The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 



□ 



The amendments have resulted in the cancellation of: 

the description, pages 

1 the claims, Nos. 

I the drawings, i 



I — | This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
5 * L— I beyond the disclosure as filed,, as indicated in the Supplemental Bpx (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70.16 
and 70.17). 

**Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability- 
citations and explanations supporting such statement *' 



1. Statement 

Novelty (N) 

Inventive step (IS) 
Industrial applicability (IA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



1-8 



1-8 



1-8 



YES 
NO 
YES 
NO 

YES 
NO 



I 2. Citations and explanations 

This report makes reference to the following documents: 



Dl 



D2 



D3 



D4 : 



D5; 



KUMAR P S A ET AL: "The spin-valve transistor", 
JOURNAL OF PHYSICS D (APPLIED PHYSICS) , 21 NOV. 
2000, IOP PUBLISHING, UK, Vol. 33, No. 22, 21 
November 2000 (2000-11-21) , pages 2911-2920 
MONSMA D J ET AL: "PERPENDICULAR HOT ELECTRON SPIN- 
VALVE EFFECT IN A NEW MAGNETIC FIELD SENSOR: THE 
SPIN-VALVE TRANSISTOR", PHYSICAL REVIEW LETTERS, NEW 
YORK, NY, US, Vol. 74, No. 26, 26 June 1995 (1995- 
06-26) , pages 5260-5263 

PATENT ABSTRACTS OF JAPAN, Vol. 2003, No. 02, 5 
February 2003 (2003-02-05) & JP 2002 305335 A 
(TOSHIBA CORP) , 18 October 2002 

PATENT ABSTRACTS OF JAPAN, Vol. 2003, No. 03, 5 May 
2003 (2003-05-05) & JP 2002 329902 A (MIURA HIDEMI) , 
15 November 2002 (2002-11-15) 

US-A-6 069 820 (KISHI TATSUYA ET AL) , 30 May 2000 
(2000-05-30) 



Documents Dl to D4 describe spin-valve transistors with. a 
base made of three successive metal layers. The first 
layer and the third layer are ferromagnetic, the second 
layer is not fer romagnetic, and the interface between 
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collector and base is a Schottky diode. 

Document D5 describes a transistor in which collector and 
emitter are separated from the base by a thin insulating 
layer. 

The subject matter of claim 1 is therefore novel (PCT 
Article 33 (2) ) . 

The present invention can therefore be considered to 
address the problem of providing a spin-valve transistor 
with a collector current I c of both high intensity and 
high contrast. Although the interface between collector 
and base in the transistor known from D5 comprises a thin 
insulating layer that forms a tunnel effect barrier, this 
known configuration leads to lower I c current contrasts 
between parallel and ant i -parallel magnetisation 
configurations . 

Consequently, the combination of measures, which includes 
several possible alternatives, is not evident. The 
solution to this problem, as proposed in claim 1 of the 
present application, is therefore considered to involve an 
inventive step (PCT Article 33(3)). 

Claims 2-8 are dependent on claim 1 and thus also meet the 
PCT novelty and inventive step requirements. 

Claim 1 includes the feature that "said layer forms a 
tunnel effect barrier between the base and said 
collector", which is considered necessary to carry out the 
invention. However, because of the following passage on 
page 8, paragraph 2, "since the tunnel current plays no 
role in the operation of the transistor, it is. appropriate 
to minimise it", it appears that this feature is not 
supported by the description (PCT Article 6) . 
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